Low doses of ethanol inhibit the firing of neurons in the substantia nigra, pars reticulata: a GABAergic effect?
The intravenous administration of relatively low doses of ethanol (0.25-2.00 g/kg) produced a dose-dependent inhibition of the firing rate of the neurons located in the substantia nigra, pars reticulata (PR neurons). This effect was eliminated both by picrotoxin and bicuculline, two blockers of gamma-aminobutyric acid (GABA) transmission, and potentiated by muscimol (a direct GABA agonist) and diazepam (a representative of the benzodiazepine class which facilitate GABA transmission). The specific benzodiazepine antagonist, Ro 15-1788, blocked the potentiating effect of diazepam on the ethanol effect but failed to antagonize ethanol-induced inhibition of the firing rate of the neurons. These results indicate that ethanol might inhibit the firing of PR neurons through a GABAergic mechanism. Moreover, since PR neurons are thought to exert an inhibitory control on nigral dopaminergic neurons, it is suggested that the depression of the activity of such inhibitory interneurons may be responsible for ethanol-induced stimulation of dopaminergic activity.